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1020020086873 #^ <Q7\: 2003/9/5 

^71^ ^711- ^«1*>H #3}- Ol-g-^ -f-A]^ Cl^ll f-A] 

Si ^^371^ 7]§^ UlJa^ Cf^); ZL^ZL ^7] ^ EL7l 

&t±. ADSL Al^E^ofl a}-§-£ oV^zi ^Hl ^ Ali^o^ ^ 

°1 £3 3^ #^7l^ o)^o) 7.}^-o_S. S.^S\B.S,, ADSL -*l^£r 

£ 1 
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1020020086873 #3 2003/9/5 

H o v ^ {ASYMMETRIC DIGITAL SUBSCRIBER LINE SYSTEM BE CAPABLE OF ADJUSTING 
RECEIPT GAIN AUTOMATICALLY AND METHOD THEREOF} 

£ l^r «>^^ 4^- wltfl^l 7>^^nJ-(ADSL) 

£ 2b^r £ 2a ^1 S.*]& ^A} a]^o) ^5)-=- JL^; 

£ 2c^ £ 2a*ll ^a) Aijr 7 ). s>ola.el^» -f-Sfl ^7)0^ ^a}£) 

£ 3a^ Bl-^I ^ Ajjr; 

£ 3b^r ^^HH*] oj^ ^}o] 

£ 3c ^ <3^H o]^- aj)^ m.a^ iL^-^- 

H 4a^ §h 0 l tL^-El s^S] s}5. ^* iL<^£r 

£ 4b^r #4] <05l^ 3.7) iL<^^ 

£ 4c ^ ^^0.5. -ff^Rr a_VA> Aj^oj 
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1020020086873 <Qx\: 2003/9/5 

5. 6£r 5. 1<H1 ^-^ j£a^i=, n^Jl 

100 : #^7l 110 : DMT 

120 : ^*M-o\^;S,zl 130 : ej-oj ^Ej-o]t3] 

140, 210 : tfl^ ^ 200 : 

220 : HS.ZLHfl^l- 230 : o\^S.ZL-^^)^ #&7] 

240 : 250 : #eH*H 

260 : *]--§■ ^11^71 270 : 

7><y^>^ (Asymmetric Digital Subscriber Line System)°ll % 

^|o)l tcfE]- J7^ ^-A]o] 7>^^-^A^ nl A}-g-£.7> ^ 

^ H o^^ ^Jl^ol tfl^^TZf. o)o\] cfl*l tfl^ ^0}0_S. 7}^2\ 7}^ 
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1020020086873 #^ 2003/9/5 

^ *Fr^>4 ^^1^ #3§Hd# °l-§-*H ^a]* ^ 

xDSLCDigital Subscriber Line and its variations) -f-i! w o v ^°l ^l^^cf. 

xDSL£- #3^* ^r-g-^f^ ^Efl^ S-a] wjog -g. s^l^ 

^ TlHr^* tfl^J^b HDSL (High data-rate DSL), S r u^ B^iH-*lH ^ e|. 
tl( twisted-pair copper line)* °l-g-^>^ Tl El# tflAl^].^ SDSL 

(Symmetric DSL), *lSr 7V<y ^V D 0 >(publ ic switched telephone network : 

PSTN) *3<M ^H^* ^-^ t 5^ wltfl^J c^lft 7}<g*}# 

(Asymmetric DSL : ADSL) -§--§- ^^"tr^. 

ADSL-c- ^^(Central Office: COHH ^3 (Remote Terminal: RT) 

3. ^H^i (Downstream) 7} ^t7HH f°H2S ^^fe 

HH^i (Upstream) Jirf cfl^^o] ^zl c-flo]E^S. H7] nfl^-ofl Hjtfl^J 
(Asymmetrical^ *<^^1 ^°|tf. ADSL«*IM ^>-g-^^ jr #2: 7l^ 

•c- CAP(Carrierless Amplitude Phase Modulation), DMT(Discrete Multi-Tone)^ 
¥ 7>^1 "J-^io] o^cf. ol^ofl^ DMT 1993^ Bell Core^i 3^3. 

#-§-SJ-tr U-^^-S. ANSKAmerican National Standards Institute), 
ETSI (European Telecommunications Standards Institute), ITU( Internat ional 
Telecommunications UnionHH K^^-S. *fl s) & c]- . DMT H cM^r 

7}^°) CAPiLtf Bf-f-A] s^ofl ^1^1^ ^^^-o] CAPJm- ^cf^ # 

7f^lc}. o]^- ^*fl ADSL^ ^ ^Sl-^olM- Sj- 711- ZLcfls. ^-g-^A^ 
JL^ c-flolE^ ^-a]o1 ™v} o>u|e|. c^o]e1 -f-Alsf ^tiV ^sRPlain Old 
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1020020086873 %% <&A- 2003/9/5 

Telephone Service: POTS)* ^ 91^ ^$o)x%. ADSL^ ^ 

* HM^S. 8 Mbps, ^o]e^ 640 kbps^H 7>^^fcf. 

ADSL^r ^ #3Rd# A}~g-^- ^ ojcf^ ^-g- 7Wi ^l^V, ^s^H 
<I^tr ^^8- ^cf^ 3:3 # 7^4. ttj-ej-A^ ADSL 1§ 

°1Hfe #sHd°l .gov*}, ofl^. s.o^ ISDN( HDSL crosstalk, DSL 

crosstalk ^g- iL^S^ ^-g- fl-^*>Jl & 

cf. ols»|. ^ ADSL-c- t-IHEiSr ^ HH*|7} *\3. t}€- ^r^Hr tfl^-g: A > 

*1*M^ <« *<H *M ^ Aljr 7 |. ^A]^.oll ^tt 

NEXT(Near-End Crosstalk)^ ^-<^ «]^(bundle)iJH $X±r ^°o v ^ *W 31 

°1^7 r ^i&cfl ^ FEXT(Far-End Crosstalk)^ ADSL ^ ^ 

ADSL ^liEflA cflolE-1 ^-a] ofl^l^ ^isf-^i-ir A>-g-§>7l ^^-ofl oj-^n A] 
jrs] ^.g. o]e^ ^oj ^j^ofl^ 0)^,0] ^\ 

cf. n)-^ Aijr-g. y.^^q. ^o. ^.^7] <^ oy^^zL ^e^# a> 

-§-*rM- ^Szl ^^dl A>-g-s]^ ^-^(discrete components)^ ^ 

^ *H-§- -^(tolerance)!- 7}^lH °i7l nfi^-ofl o^S-H ^v}^ 

A i 't^Rr tiVA> A]Jr a 7] 7}- ^ o^^o^ o]^ 

°1 o]=. 2 ^ol] oj^o. ADSL A]i^ol ^0))^ 2) 
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1020020086873 #^ <U*>: 2003/9/5 

7}€^ ^1 o)^ -a] Aljro] ^cfl^ fl-^^JL, ^^^1 «- 

^ ^1^17> ajtfl#-g- 7}*lJ£-I=- HSn^ 7>^tb #^-71 
(progranunable gain amplifier), iTfl^e] (scaler) ^Htr 1 }. ^.^M" °>^- 

^ m.a$o] -a] Aijro} ^tflst-g- nfl A>-g-£]^oi ^ 454^, 

=tHJ<EHH #^1 ^Sfl ^> H.7]7> lg«H ^A] A] ^o) 

^tfl^cf £vg:3|£. 1;^^-J1 ti]-A> A]jr 7 }- D]5flAi^ Al^Eflo] ^ ojS- ^o\] 
*\ ^Jl^ ^tfl^s). ^Sl-rfjL + ^ ^ojcf. o)^ ^ ^-f 

Aj^Ej^ A^O. ^Al ^ofl a^^S)*] ^r^7l Dfl^l O.S. AjA^fl 

^-^i ^^^i o. ajcfl^i t^Ai 

^ 7]-<yA>^ AjAEflA ^^-^C-ll 

^-^^r ^ Ojs.^- A>^0_S 2:^1- ^ Wjufl 

^A] O]^^- A o V 7l ^Al7lS«-Ei #^^<^Ai <5H«-3= 

-§-*fl ^-7) Al5|- e}?]o S *i^£)^r ^7l5f A} lf Aj- 7 ] §]-o] t3_^ = 
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1020020086873 #^ ^7}: 2003/9/5 

H7l^ Aj- 7 ] 7^^ *H1 O^Ai Aj- 7 ] ^Al o)^ 3:^*}^ C^* i^Cf. 
<31> y>^^*V AjAHl^ ojo^, ^- 7l -A]^ Ajjro] 5g^- H7 j 7l . 7l^^iL 

^ ^ ^ A o V 7l ol^-g. ^-^JL, Aj- 7 ] -Als] Aljro} sg^ 37 )7> #7l 7] 

^SUH} X)-^- nfl aV 7 | -A] ^7>^cf. 
<32> ^Al^ofl o}o]X\ t ^7) Aj^^o. ADSL( Asymmetric Digital 

Subscriber Line) 

<33> o] ^X|oflofl^ , a o v 7 ] ^7ls^ ^]Jl^ REVERB 41JL 5E^r MEDLEY ^IJ: ^ <H:=l 

<34> oj ^aHH^, 10 ^sfl^l-ofl sfl^Vfe. #7] ^ 

Al Al^efl o. : Aj- 7 ] ^g). ^o]^ ^Hu^tr 3)^, 2,713}- Ajjr^ Aj- 7 ) 

5]S« -f-Sfl Aljr-J. ^§KKr #^7l# ^ti^Rr ^4j7l# i^cf. 

#71 ^^1 71^, Ai^^ A ] Ti^-of ^7] §}ojjd ^^s. ^.^ ^Ajs^ ^ 

715)- A}Jro} a.7l2f 7}^&2\ # 7 ] -S- 7l cq 0]=-^ S ^*Vcf. 
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1020020086873 <Qt\: 2003/9/5 

<36> 0^31 ^Aloflofl SU^H, AV 7 1 ^7l^r, #7l ^€ #-M ^ $ 371 

7} A cM 7l§^Cf 1- nfl #7l ^71^ ojs.^- #4. a] ^}jL, #7l A]s 
2} ^ H7l7f #7l 7l§^Cf 2]-* nfl #7l ^ o)^-^- f^M?!^. 

<37> «>^^*V ^*HH XI^^ , #71 ^Hl7l^r, #71 ^7^, #7l 

7H1 2l€fl^i ^€ 42:71 ZlSlJl Aj- 7 ) 4S7H1 ^«fl^ ^ S 

€ A Jlt *lel ^^§€ ^m*^ 7-1 ^Vji, 7-1 #5] ai^o] ^.g. 37ls q. 7l§^ 

*H #7l ^M<>] ol^-^- ol^. S ^7l# ^^-^4. 

<38> Aj- 7 j ol^- S^7l^, #7l 42:7Hl ^2:^ Al^f n| e) X\ 

7-1^1-71 S^H^, ^IJL^I 371^1- 7l§^2l ^-f-ofl 

-S-^m iL^*l## ^*Rr 4-^ #71 71 #51 A]^^ 

^ H7l# 7fl#*}jl, #71 Hj--^ ElH^g- #71 ^^ 37121- #71 7l 

*H1 J±^*l* ^Rr ^5}oH zls^ji #7l il^*Hl nl-^i #7l 

^71^1 ol^-o. 7>-^ o]=. 2 ^7l# i^-*Vc(-. 

<39> o)^ ^ Mj-t^o} adsl A]^Efl^ ( 0>^ SZL «-^S-0) £]_g_ 

-2-^Hl ^1^3 #^-oi w^s}^ oi^- ^71^1 ois.^. 7>-^o.s s^fvq- 
. ADSL Al^efl o. -^^1 ^ofl^ #^ ^ - ci^ 

<40> (^AHl) 

<4i> a. ^ ^l^(multi-tone)S ^>-g-*Rr Hlcfl^J cl*Hg 7>^7>nj- 

(ADSL) Al^&floflA-l -« ^(discrete components)^ ^-§- _2_*H1 ^«fl <^5.ZL 
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1020020086873 <&A : - 2003/9/5 

^ 3711- A% (automatic gain control)°IM irf^s}-^ ^cfl 

«3t ^, 7] reference value)* J±3 , S^^IM ^ 

£ l£ w r ^^ 41 *H °H 4^- «ltfl3l ^^1^ 7}^7>^-(ADSL) 

Al^Efl^ j£o^jl oicf. £ if ADSL Al^Eflo. ^q.o} ^ 

^d(10)* ^^fe ^Jlt £e) ^ -^W7l ^*fl A>-g-SH- 

^>o]ti.^ = (hybrid)(300)# ADSL ^l^Mfr d] (TD)# 

^ei 7H^ A>^-sr>^ IFFTClnverse Fast Fourier 

Transform)!- ^^Kn. °1# DMTCDiscrete Multi-Tone) 

^Bt-ei(llO), cj*l^ ^Jll- ^JlS ^*Rr ^-^Szl ^ 

7l (Digital-Analog Converter: DAO(llO), =5r°l^(line driver)(130) zl 

B^ZL cfl^ ^§--4 ^B](band pass filter : BPF)(140)» JL^tr^r. 

^ojtL^jc (300)1- ^«fl ^£|^r oy^^n. Ais 
1- y ^m^^1 ^^Rr tfl<* ^ ^(210), oj-^^n Als* ^ 

^^7l (programmable gain amplifier : PGA) (220), oj-^-^n 
c^Hi ^Jl^ 'S^Rr o>^n_cl^^ ^€-71 (Analog-Digital Converter: 
ADC) (230), ^IJLS^-Ei FFT(Fast Fourier Transform) « 0 V ^* *}-g-*H <*! 

£i 7fl^ A]^-i-g: ^:^\JL ^]S(RD)S 4^*>7l DMT SH*BKll0) 

* X^cf. ol .aJaHHH, ^4!^ ^Ai-^-sl DMT ^H#eKll0)^ ^ 
(one-chip) ^.5. ^^S^cf. 
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1020020086873 #^ <Qx\: 2003/9/5 

<44> ^7) #^-71 (220) ^ ^ °]^-§r ADSL Al^ej^. 

= S54«)iH(profiler)(240), ^Ht°H(250), *M 7) (automat ic gain 
controller : AGCX260) ZL^JI ^--^ efl °11:(270)* S^tf. 

<45> ADSL Al^Efl^- Cf^ A] Jr^- 4-g-^>7l aH^-ofl oJ-^ZL 3.71 

^Cfl^ AjJrCq a7l <4 ^.Aloj] A>-g-£ IgtflCtf Aj^o] 7 fl^cfl al^*l-Cf. 

^ ^S. Xn^r ^5}-^ <^<*<>1 i§tfl<* ai^s-d] ^e)o]l 1^0.5. u)-Ej-v§ ^ 

<46> , v-l -~ 

-j— hi 



1 -v-l _,-i£ 



<47> <*|7H ^A] X)s. Xn^ ^tfl^ |Xi|^ 3.71^ N<^1 ti] si)^fe 3* ^ 

#W>S7jl ^A]§>7l fl*fl*lfe ol-^-SH ^JL7> Sfl^S^ aflo^Kr w o V^ o] 

€-8.^, o}9\. ^ ^ ojS. A>-g-sV7ll ^ 

6>^S.ZI a1Jl» ^#S>^ Al^o] 37] 7 |- Ui-^- # ^-f 
^ ^JS* ^-^l^JI Aljro] 37l7 ]. ui rz. 3J.^ T^ofl^ ^a] Aljr-g. ^ 

^Al7l^ <*^§- ^^*V4. ^A] 7 ]~£ O]^- ^|o}^ ^A| A]JrO} a7 | # 

5}l4^ 7 )^# ^^.^ ^Cf. nVot ^a] Aljro] a7 l 7 } o] 7l^iL4 # ^^-^ 

^ ^a] ai^^ o^«. 7 |. a>^^ a-sHr cgcdoflAi tol^(harmonic noise) 

» >$^H ^tfl<* ^ ^ ^ ^ ^J^o] H7l7> 

°) ^l^iicf aj-fr ^-f ^a) Aijro] eg 03^ 37) 7> ^-g- rfla] 2]- 7 l 
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1020020086873 #^ ^7}: 2003/9/5 

JL°1JL, £ 2b^ £ 2a°fl 5*1 ^ ^s^r -Hj-Aj n.?]5L 5. 2ctt £ 2a 

5. 2c<*H £^1^ H}^ ^-O], ^Al a]^o) ^ ^l^o] o>^zl-c] 
*M 71(230)^ <&x}3% ^(+1000 ~ -1000) 2Lt\- 3.^. ^a] Aljri- DMT 
»ei(110)ofl 2)f%*] Q$\2) ti\o)B\S_ ^IHMl 4€€ ^ 814 . ^-o], ^ 

4! aij:^ ^tfl Aj^o] cy^s.n.-v]^ ^7l (230)^1 Q*}^ *£$\}Lt\- # nfl 

^#7) (220)^1 S^^H ^ 3711- ^^0>n> 

#^-71 (220) SI °1^~§: S^^}7l 3tb ^ o.s.fe ^ ^JL^l ^ 

^ ^"§-*}^7 ^4 ^ Al7>^ A^^ A>-g-^ «^Oj Olcf. 

^ ^ISSl ^S}-^ ^-g^ « 0 >^-g- 3j-Alo1^ 

*lH*Rr ^^S, 4# ^>-g-*>^ ADSL Al^Eflo^l^^ A>-g-5]^ ^ 

tfl<3 ^1^3] 7fl^°n ^SZL Al^o] ^cH^o] ^^>7l ^°\) ^ 

°IH I" ^^Hr ^^-i: *I3S|-JI ^3}^ 37]# ^ 

4^°1 ^As:>tq-. olofl tiV^fl ^a] 3il-^(evenlope)# ^ 

41 41Jl# *H<H*Hr °o v ^-B- <3^# ^^1 Tie] 7}- ^o^t^ 

^7>§>^ s}-ol ^(Hne attenuation HI tfl«(| ^^^) <£-|- ^ flt^ # 

£ 3a tfl^l £ 3c^r ^ 0]=. ^c] f ^*}^ ^e}^. 

£ 3a^r #3* 5K1(10) ^ ^IJl!- M-eI-uHji, £ 3b^ ^^oflA^ ^ 
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1020020086873 #^ 92 7} : 2003/9/5 

o)!=L *)H ^ £ 3c^ *1?I cg^ofl^ 7>}-^ o]S. ^ JL^ o. z|z|- ^ 

^Jl 5L 3b ^ 51 3c<*M ^^l^r ^IS^ S-^* JSo^JL 

2U, ADSL A]^Eflo] 3 3 3*3 £71 ^Sfl *)H£]o]o) ^ 7 i-o. 

<50> ADSL AjiEfl^- ^Ajol ^ ^^ofl^ o^O^l nfl^-^ ^A] A]^^ 

^ -tls* ^ £-e|*Hr *H«.^h. 33.(300)1- 7Wji 4^1 

^°ll ^7\\ ^4. *H ^ ^l^^l ^^-7}- ^ 

^l^ofl Jl^T]] ^Cf. 3L£^l4 A]Jr 

*r*l W ^ £ri£|*Rr 51^.1-^ ^7><y X-^J-, sofl^, o. 

^ ^-#s.(discrete component s ) A ^7} i^ff S^r}^ 

z|zv<2] ^1-1-^ <s]-g- ^.^( tolerance)!- 7}x)7) ufl-g-ofl 2\^<LS.±: A 4^}JL 

3J*Rr S#^r ^52f Aj^g- 7]-^l7ll ^cf. 5] S (300) 

d\)*\ ol^^ZL ^7}^9] s|-g- _0*K=, ^Jro] 3711- ^sM^g ^ 0>u)5l- 

^Al^-0. S -fi-^S)^ tiU} Al^c] J= 4a ^ t= 4c - ^>c»l« 

H^-EL 3] 3. (300 H 4*1- O}^^. ^E^# ^S^-i- ttfl ^-#1-^ *]-g- °] 
^ ^ ^IJl^ 37] ^Sl-^l- ^A]^0_ S ^-<y*}^ «>A> Alj^o] <$o_ ^c^^ji <& 

<=h £ 4a^ ^>ol tLEl 215.(300)5] 5] 5. ^^-1; Ji^tf. £ 4b ^ ^] 

Jl^l 371 q-El-^ 7jO Sj o. 5) S ^TjHl nj-s ^A] Aj^o] 

^^-8: nelJL ^^1-^ *r°1^5l^ s] 3 (300) 5] *]-g-^*Hl ^^IH ^ 

^^Hr ^°1 ^sHS i4El-\fl ^14. zLejji £ 4c -B-^*]- 
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1020020086873 #^ 2003/9/5 

^ tiVA} Al^cq ojo. j^o^jl ol^d], ^ ^Tfl ^JEofl 4^ Aljr 

2} ^Sf^ ii^^jL oljl, AjAj o. *>o}ti.e]= 5]^(300)^ si-g-^Hl ^ 

«iH ^-g- M-E^^cf. £ 4c ^ 

SL3. -B-^sq^ 3.71 £sHr DMT ^mt-eidlOHl 3*IH 4^ ^ 

^1 ^lS(RD)!- Sfl^-Tfl ^Cf. ^, ^Al Aj^cq H7l7> ^1 o]S. ^ 7] 

§iL4 ^c-fl£ 1;^-^J1 aVA> Ajjrcq 371 7> 71 *\ ADSL a] ^3 ^ajw.^ ^ 

*l &S.4\ 37l7> o]S. 7l^o2f ^Cfjl ^ Ol^ %o]t±. O]^ 

^ 34" Al^Bflo} 5-o^ ^ofl ^^sl-Slxl ££#71 nfl^ ^S^Oj- 

^Ir^Efl ^ 7-1 ol ^.ol ol <gx}. 

°1^- ^ *>=^1<H ^7>^ 3}-g- ^Hl ^tb ^^1^1-71 ^tfl A^ 

^ ^-S" ^7l ^-A] Al£ ^6j| ^o}^ Aj^S. ^Al^c^ ^-Al^-oflA^ tiVA> Aljro} 
371 # ^ 7>^- Ol^- afloH*! A}-g-5l^ 71 § Aljr^ Ji^Kr « 0 >^ 

Al£^}7l ^ s}E?lH2] ^-fr sj-ov^ ^(diagnosis) s^-i" ^t^. 
4^ £ 5^1 S^lslol &t}. 

£ 1 ^ £ 5# ^711 S300<HH, 3~7]?\- REVERB 

^*>al, ^l^r ^^-*f^^-Ei ^Sl^Ai §>ol Jl si i= (300)1- l§-n 
^1^1^ REVERB l^lb ^tb^. t^^)^ REVERB ^iJl^ 10 7fl<2} 

^e11°Jl-# -4^(240)^ A Hefl^^l REVERB ^IJll- 7^J-*Vcf . 

zlz\e.S., ^^.5}-<yei (240)^1^ l^^V 10 7)1 si Hell<yi-sl ^-I:°l tI^c}-. 
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1020020086873 #a ^a}: 2003/9/5 

S3HHH, #5}-°H(250)^r 23 4^ s] (240)^1 10 7fl4 Hefl°J 

1-^ ^#51 ^&(Fe)* 3l^tt4. °1 ^^^(Fe)^r *}a> -S-M a^Hcf. 

S32(HM, ^o]^(250)^ ^&(FeH 7l^#(Fref )4 ^1 

o}Jf» MM. D v>^ ^-g-3KFe)4 7l^#(Fref)°l 
^H^r S330A5. i^^l(a)^ IS. i§^4. ^S-3KFe)4 

7]^^(Fref)ol <y*l^M ZL *1H^ #711 S340^.S. ^l^*Vcf. #711 

S340^H ^eM*H250)fe- £ 6^1 £a]^ yfsf ^ ^-<% Efl o] ^-( 2 70)^ 
^ ^SKFeHl ^-g-^Rr Ji^Ka)-!- 

i^^l(a)^ Ji-Ajofl ti>^ ^A] Aljrofl 145} a^s} 

-H, T^l ^Ji4 ^2|-7> 7>^ ^-f £ 64 ^ M 7^711 ^Cf. Ji 

4 a ^}7] ^SflA^ ^c^^l Al^^oflA-^ <sfol ta_£]i= ;§] 5.(300) , «H 

JEL 5fl^ ^Ei#(l40, 210), 3*1^ oj-^SZZ. #$71(120) ^ ^^n-c) ^ # 
$71(230) ^ a^ ^ i^a^ <g<H*l &-$r 3.tf\3. ^A}^|- 

#e1-^l^(250)ofl £l*fl iL^Ka)^ ojs. ^0^71(260)5. 

3gt}. o]^ ^H7l(260)^ I^KaH n}el-Al ojs. ^ 7 ] (22 o)5l 

* -£ 7^ -g- ^Sl ol^- aV^ofl ojgflA^ ^Al a] ^21 ol^ol 

S^tt 5J# J±<^JI oicf. ^a] Ajjro} ^cH^ol TmaxlolJi, 
Tminl°l o)^ ^ 7 l(220)^l o]^o) a|a^ Al^tfloflA^ <sH 

3^(300), «B^L ^e)#(140, 210), °}^3n #$71(120) ^ 

3n.-v]x}^ #$7] (230)4 4i7f-i-# ^ is}^ Jf^-s-o] ^.g. ci^ 
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1020020086873 ^a}: 2003/9/5 

35L(300)£] s.^o] ^a] A]-^ ^cfl^-g- njj A>^-s]^ia ^ 
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S# -f-*fl ^£)*r ^]JL7> ^>7l ^ « ^ (Tmaxl - Tminl)* 9}^u}^ ^ 
tfl&4 ^dt^-i- zj-zj- Tmax2 ^ Tmin25. ^^^-cf. ol<4 ^-o} ^a] A)jrc>] 

^, ^^fl^ ^±&-^ &^i5[7} ^H, nl^ ^£ s-oj- ^ 

^l5}ir ^7l5|- ^IJll- H^S(- < a&|(240)<Hl 7^>s>Jl ( *\^& 2L7]S)- Aj^cq jg.g. 
#4 7]^^ *H1 t^e}- i^7l( a )t ojs. ^1<^7](260)^ iL^ 

^ f^7l(220)ir tfl^ *4 ^(210)5.-^°] ^a] a] ^7} o]^- 71(260)^] 

o}<q. ^ wj-^ofl ^SflA-l, ^ofl^ ADSL Al^^o] ^-.g. 

U$1*r 7iH€ ^Ai^ofl tH33q*l s^t^ 3<>1 aj- o]^^ 5Joi4. ^ 

rLE^V €<8 ^ ^ -fKF*J: 2.^-* 5L^*Hr 3-2-5. 7}-^*V 
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^71 2,71s}- 413^. REVERB ^lJL<y ^ s^o S f>}^ 
3 *r*! «o V ^. 
6] 

XI 4 %H1 

#71 2,71 51- ^IJI^- MEDLEY ^JL«a f^jAS S}^ t^l^ f-A] ^l^Efl 

^ ^Al ojS. ^ ^ 

7] 

X] 4 %H1 



32-20 



1020020086873 #^ 2003/9/5 

8] 

^l7)2f; 

^"71 ^71^, 
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^71^, 

#^7l^r ^HJiLS. q^l^ A]^Efl. 
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10] 

*fl 8 91°]*], 

#7l ^71^, 

#7l ^A]^ Al^o] ^ 37 | 7 ]. ^. 7] 7l§^Cf nfl ^a] o)S. 

* ^7>A]7l^ ?A^r ^JlS. *}±r ^A] A^eAo) o}^ ^ « 0 >^ . 

11] 

*)1 8 *oHl $a<>H, 

#7l ^A] 7 )^ > 

#71 o)s. SS 7 H] o^A^ A] Jr-i- ^2:*Rr 4^71 ; ZLH^Jl 

#71 4S7H1 Ajjr^. nisi ^£ A^-g-o} ^^>JL, *] # 

€ ^^"37151- 71^^ *H1 #71 ^71^1 ol^^- 2^Kr ol 

12] 

*)1 11 *<M1 &<H*1, 
#71 o]^ ^7)^, 

#71 ^-S7H1 ^*)H 4^:^ Al^O_V 7-1 ^>7l ^ *V 

^€ #JL^1 S71S1- 7l§^2l tfl-§-*Kr J±^*l#^- ^^Hr ^~ 

<3 EflolM.2}-; 
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^--g- A oM ^ H7l^- ^-71 7)^9] *H1 ^ iL^l* ^*Kr ^5} 

[^t 1 * 13] 

*11 8 iHl 5^1, 

A o v 7l J§-*) Al^tfl^- ADSLCAsymmetric Digital Subscriber Line) *1^£! 
^HJilS ^1*1 € Al^Efl. 

14] 

^1 13 %H1 5^1, 

A oM ^7ls}- ^Ul^ REVERB ^lJL<y 3?-§- ^°-3- f>}^ t^ig 

[^T 1 * 15] 

*H 13 *<H1 5^1, 

A o v 7l 2:71 5)- ^]5L^ MEDLEY SJ-fe- t^lll *§-*\ + 

16] 

^1 13 %H1 StM^i, 
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